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[57] ABSTRACT 
A cell culture media container is provided. The con 
tainer comprises a body constructed from ?exible ?lm 
and de?ning a containment area for containing the cell 
culture media, the body including a front face and a 
back face, the front and back face being sealed to each 
other along at least three sides thereof. The container 
includes a ?ll port for ?lling the containment area with 
cell culture media, the port being sealed to a face of the 
body and being so constructed and arranged that it 
extends from the face normal thereto. The container is 
constructed from a high barrier, optically clear, radia 
tion sterilizable ?lm. 

24 Claims, 2 Drawing Sheets 
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CELL CULTURE MEDIA FLEXIBLE CONTAINER 

BACKGROUND OF THE INVENTION 

The present invention relates, in general, to ?exible 
containers. More speci?cally, the present invention 
relates to containers for containing cell culture media 
and other sensitive ?uids. 

Cell culture media is typically a solution of amino 
acids, electrolytes, and vitamins. Usually, the solution is 
supplemented with fetal bovine serum, which is be 
lieved to contain growth factors and other proteins that 
are essential to mammalian cell growth, without con 
taining antibodies. Media is typically sold in either a 
liquid or powder form. If the media is sold in a powder 
form, it must be reconstituted prior to use. 

Typically, liquid cell culture media is packaged in 
glass bottles, or containers, and stored at temperatures 
of approximately 2 to about 4° C. Glass bottles are used 
to package the cell culture media because of their bar 
rier properties. Because amino acids are readily oxi 
dized an oxygen barrier is needed. Furthermore, a car 
bon dioxide barrier is needed because typically a bicar 
bonate buffer system is used in the media. Moreover, it 
is critical that the interior surface of the container is 
inert because of the sensitivities of the cells to toxic 
leachables.‘ 

Cell culture media powder has been packaged in foil 
pouches or polyethylene bottles having screw caps. 
However, due to the structure of the pouches and/or 
bottles upon reconstitution the media must be placed in 
glass bottles. One of the disadvantages of powder media 
is that reconstituting the media and maintaining asepsis 
is labor intensive. 
A typical “life cycle” for a glass bottle for containing 

cell culture media is as follows. The bottles are typically 
received from a glass manufacturer in bulk and invento 
ried by the media manufacturer. When needed, the 
bottles are unpacked, washed, and sterilized. The sterile 
bottles are then placed in a ?ll room where they are 
?lled and-capped. The ?lled bottles are conveyed from 
the ?ll room and inspected and labelled. The labelled 
bottles are placed in quarantine during testing of the 
product. Once a lot is released, the bottles are typically 
shipped to customers in specially designed corrugated 
cardboard containers. Customers must then unpack the 
bottles and store them in a refrigeration unit until use. 
When the bottles are used, they are uncapped using 
aseptic techniques and the media is removed by pouring 
it into another vessel or by pipetting. The glass bottle 
must then be disposed. 
As illustrated above, the process of utilizing glass 

bottles for containing cell culture media has some clear 
disadvantages. Of course, the storage of glass bottles 
utilizes a large amount of warehouse space. This is not 
only a concern prior to the ?lling of the bottles with 
media but even after the bottles are ?lled The packaging 
density of glass bottles increases the warehouse space 
required in quarantine and release product. 

Furthermore, the glass bottles are not presterilized 
and nonpyrogenic, therefore, prior to use, the bottles 
must be washed and sterilized. Moreover, due to the 
nature of glass, there is a possibility that the bottles will 
break or be damaged during shipping and handling. 

Additionally, the typical techniques of removing the 
media from the glass bottles are time consuming and 
have a risk of contamination. Still a further disadvan 
tage in using glass bottles is that there is a problem of 
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2 
disposing of the container after it has been emptied. An 
additional disadvantage of using a glass bottle is the cost 
associated with the handling of and the pre-?lling pro 
cessing of the containers. 

Accordingly, there is a need for an improved con 
tainer for containing cell culture media. 

SUMMARY OF THE INVENTION 

The present invention provides a cell culture media 
container comprising a body constructed from a ?exible 
?lm that de?nes a containment area for containing the 
cell culture media. The body includes a front face and a 
back face. The front and back face are sealed to each 
other along at least three sides thereof. A ?ll port is 
provided for aseptically ?lling the containment area 
with cell culture media. The ?ll port is sealed to a face 
of the body and so constructed and arranged that it 
extends from the face, normal thereto. 
The fill port can of course be ?lled in a nonaseptic 

manner in those applications where an aseptic condition 
is not required for the product to be housed in the con 
tainer. 

Preferably, the ?lm is constructed from a high gas 
and water vapor barrier, optically clear, radiation steril 
izable ?lm. In an embodiment, the ?lm is a laminate. In 
a further embodiment, the ?lm is a polyole?n material. 
In a still further embodiment, the ?lm is constructed 
from an inner layer of a polyethylene material, a core 
layer of a barrier material, and an outer layer of a poly 
ole?n or polyester——based material. 

Preferably, the port is constructed from a material 
that can be molded, has low gas permeability, and can 
be sonically welded. In an embodiment, the port is con 
structed from a polyole?n. In a preferred embodiment, 
the port is constructed from a polyethylene. 

In a preferred embodiment, a container for housing a 
product constructed from a web of ?lm and including 
an at least partially extending ?ll portion is provided. 
The container includes a top edge, a bottom edge, and 
side edges. The container is constructed so that portions 
of the side edges do not extend substantially normal to 
the top edge of the ?lm. The ?ll segment is de?ned, in 
part, by a side edge portion of the container that extends 
from a remaining side edge portion of the container at 
an angle 0 of greater than 0“ . The ?ll segment is de 
signed to be, during the ?lling process of the container, 
sealed along a perimeter thereof from remaining por 
tions of the container and severed therefrom. The ?ll 
port is secured to a portion of the ?ll segment. 
A method for storing a product in a ?exible container 

is also provided. The method comprises the steps ofv 
?lling a ?ll port of a ?exible container constructed from 
a web of ?lm with a product, sealing a portion of the 
?exible container to de?ne two sealed portions of the 
container, and severing the ?ll port and one of the 
sealed portions of the container from remaining por 
tions of the container. 
An advantage of the present invention is that it pro 

vides an improved cell culture media container. 
A further advantage of the present invention is that it 

provides a cell culture media container having a port so 
constructed and arranged as to expedite the aseptic 
?lling of the container with cell culture media. 
A still further advantage of the present invention is 

that it provides a container that can be utilized with a 
semi-automatic aseptic ?ll machine. 
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Still, an advantage of the present invention is that it 
provides a ?ll port that is easily sealed to provide a 
sterile containment area. 
Another advantage of the present invention is that 

the product is easily disposed of after a single use. 
A further advantage of the present invention is that 

the design minimizes the potential for contamination by 
readily accommodating non-vented, aseptic solution 
transfer. 
Another advantage of the present invention is that it 

provides a cell culture media container that can be 
stored in a minimal amount of space. 
Another advantage of the present invention is that it 

provides a cell culture media container that, even when 
?lled, requires a fraction of the space occupied by a 
typical glass container. 

Additionally, an advantage of the present invention is 
that it provides a novel container construction. 
A further advantage of the present invention is to 

provide an improved method for ?lling a container. 
Additional features and advantages of the present 

invention will be apparent from the detailed description 
of the presently preferred embodiments and from the 
drawings. 

‘ BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 illustrates a perspective view of an embodi 
ment of a container for cell culture media of the present 
invention. 
FIG. 2 illustrates a side elevational view of the con 

tainer of FIG. 1. 
FIG. 3 illustrates a perspective view of another em 

bodiment of a container for cell culture ‘media of the 
present invention. 
FIG. 4 illustrates a perspective view of the container 

of FIG. 3 after the ?ll portion of the container has been 
severed. ' 

FIGS. 50, 5b, 5c and 5d schematically illustrate the 
steps in a method of ?lling the container of FIG. 3. 

DETAILED DESCRIPTION OF THE 
PRESENTLY PREFERRED EMBODIMENTS 

The present invention provides a ?exible, high bar 
rier container for cell culture media and other sensitive 
?uids. The container is constructed for aseptic ?ll appli~ 
cations. The container includes the following character 
istics: radiation resistance; sterile, non-pyrogenic; shat 
terproof; nonvented; has an inert, nonreactive interior 
surface; high gas barrier properties; high moisture bar 
rier properties; and high strength and ?ex-crack resis 
tance properties. ’ 

Preferably, the container has an integrally attached 
high barrier ?ll port that is designed to interface with a 
semi-automatic, aseptic ?ll machine, especially the no; 
zle thereof. The container offers numerous advantages 
over typical glass cell culture media containers. To this 
end, the container in a non?lled, collapsed condition, 
requires only a fraction of the space required by typical 
glass containers. Furthermore, the ?exible container 
can be presterilized and is nonpyrogenic eliminating the 
need for washing and sterilization by the user. More 
over, the ?exible containers, even when ?lled with 
product, have a higher packaging density than typical 
glass bottles thereby reducing the warehouse space 
required for the product in quarantine and release prod 
uct. Also, the shatterproof nature of the ?exible con 
tainer substantially reduces breakage during shipping 
and handling. 
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4 
Referring now to FIG. 1, a ?exible container for 

housing cell culture media 10 is illustrated. The con 
tainer includes sides 12 and 14, a top edge 16, and a 
bottom edge 18. The container 10 is constructed from a 
web of ?lm that is folded along the edge 18 and sealed 
along edges 12, 14, and 16. Preferably, the web of ?lm 
includes at least one thermal heat sealable layer allow 
ing the edges of the web of ?lm to be heat-sealed to 
gether. 

In the embodiment of the container 10 illustrated, the 
container includes chevron seals 13 and 15. The chev 
ron seals 13 and 1S improve the delivery characteristics 
of the container 10. 

Preferably, the web of ?lm from which the container 
is constructed has the following properties. It has very 
few to no leachables-extractables, and is therefore non 
reactive with the solution to be housed therein. The ?lm 
has high gas barrier properties and provides a good 
barrier to oxygen and carbon dioxide. The ?lm pos 
sesses a low to nil water vapor transmission rate. The 
?lm has good clarity and therefore enables viewing of 
the contents. This is important in that it allows one to 
determine growth of contamination/pH indicator 
changes. Preferably, the ?lm is able to withstand stor 
age temperatures between ambient temperature to 
—80° C.- Moreover, the ?lm is able to withstand‘ambil 
ent shipping temperatures and conditions. Still, the ?lm 
will allow the media to be warmed prior to use. Usually 
cell culture media is warmed by immersing the con 
tainer in a water bath that is heated to 37° C. 

Preferably, the ?lm is constructed from a material 
that includes a polyole?n material. Preferably, the ?lm 
also-includes a high barrier material. Polyvinylidene' 
chloride and ethyl-vinyl alcohol (EVOH) have been 
found to function satisfactorily as a barrier material. 
Preferably, the ?lm is a laminate including an outer 
layer, an inner layer, and a core layer. A polyole?n 
material preferably de?nes the inner layer; a barrier 
material de?nes the core layer, and a polyole?n or 
polyester-based material de?nes the outer layer. In a 
preferred embodiment, the outer and inner layers are 
polyethylene based materials, i.e., they include at least a 
polyethylene in the composition. Preferably, the layers 
are bonded together with a radiation resistant, bicom 
patibile adhesive. 
By way of example, and not limitation, a ?lm that has 

been found to function satisfactorily as a cell culture 
media container will now be set forth. The ?lm is a 
laminate having: an outer layer constructed from ap 
proximately 5%, by weight, ethyl-vinyl acetate and 
approximately 95%, by weight, low density polyethyl 
ene; a core layer constructed from biaxially oriented 
ethyl-vinyl alcohol (EVOH); and an inner layer con 
structed from linear low density polyethylene. The ?lm 
has the following, approximate, layer thicknesses: the 
outer layer is approximately 0.002 inches thick; the core 
layer is approximately 0.0005 inches thick; and the inner 
layer is approximately 0.002 inches thick. Such a ?lm is 
sold by Curwood, Inc. of New London, Wisconsin as 
6520 laminated ?lm. 

This ?lm has been found to provide an inner layer 
that meets the criteria previously stated and has good 
thermal bonding properties. The core layer provides a 
layer having good barrier properties, especially with 
respect to gas transmission, and the outer layer provides 
the ?lm with good strength and ?ex crack resistance. In 
the embodiment of the ?lm given in this example, the 
layers are sealed together by a polyester adhesive. Of 
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course, the above ?lm is only presented by way of ex 
ample and other components can be utilized for the ?lm 
(as discussed previously), the ?lm may include more or 
less than three layers, and the layers can have different 
thicknesses. 
As illustrated in FIGS. 1 and 2, the container 10 

includes a ?tment 20. The ?tment 20 provides means for 
accessing a containment area de?ned by the container 
for ?lling the container and/ or accessing the contents of 
a ?lled container. To this end, in the embodiment illus 
trated in FIGS. 1 and 2, the ?tment 20 includes a ?ll 
port 22 and access ports 24 and 26. 

In constructing the container 10, in an embodiment, 
holes are punched in the ?lm and the ?ll port 22 and 
access ports 24 and 26 are inserted therethrough and a 
top portion of the body of the ?tment 20 is sealed to the 
?lm. 
The ?ll port 22 is utilized to ?ll the container 10 with 

cell culture media. Preferably, the ?ll port 22 is con 
structed from a material that can be easily sealed. Ac 
cordingly, after the container 10 has been ?lled with 
cell culture media, the ?ll port 22 can be sealed enclos 
ing the cell culture media within the container 10. In a 
preferred embodiment, the ?ll port 22 is constructed 
from a material that can be sonically welded. Prefera 
bly, the ?ll port 22 is constructed from a polyole?n. In 
an embodiment, the ?ll port 22 is‘constructed from a 
high density polyethylene. 

Typically, in use, the container is ?lled by having a 
nozzle or other means inserted in the ?ll port and cell 
culture media fed therein. The nozzle or other means is 
then removed from the ?ll port and the ?ll port is soni 
cally welded. This provides a container 10, containing 
cell culture media, that is sealed. 
As illustrated, the ?tment 20 includes access ports 24 

and 26. It should be noted that although two access 
ports are illustrated on the ?tment 20, more or less 
access ports can be utilized. Furthermore, if desired, the 
?ll port 22 and access ports 24 and 26 can be secured to 
separate ?tments. 
The access ports 24 and 26 provide a means for ac 

cessing the contents of the container 10. To this end, the 
access ports 24 and 26 are designed to receive a stan 
dard spike/luer. Preferably, the access ports 24 and 26 
are sealed by a removable cap and include a pierceable 
membrane that is pierced by a ‘spike, or like means, 
when the container is accessed. Of course, other means 
of accessing the container via the access ports 24 and 26 
can be utilized. 
As illustrated in FIGS. 1 and 2, in contrast to a stan 

dard ?tment and port arrangement, the container 10 of 
the present invention is constructed so that the ?tment 
20, and speci?cally the ports 22, 24, and 26 extend out 
wardly from a face 28 of the container 10. In typical 
?exible containers, the ?tment or ports extend from the 
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bottom edge of the container in a plane that is substan- , 
tially parallel to a plane de?ned by the face of the con 
tainer. By extending the ports 22, 24, and 26 of the 
?tment 20 outwardly from the face 28 of the container 
10, i.e., normal to a plane de?ned by the face 28 of the 
container 10, an improved container is provided in that 
it affords a container that can be easily and cost effec 
tively fabricated and ?lled with cell culture media uti 
lizing a semi-automatic, aseptic ?ll machine. Further, 
the ?tment arrangement 20 provides a container 10 
from which the cell culture media stored therein can be 
easily accessed. 
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6 
Referring to FIG. 3, another embodiment of the con 

tainer 30 of the present invention is illustrated. Again, 
the container 30 is constructed from a ?exible web of 
?lm having the same characteristics as set forth above 
for the embodiment of the container 10 illustrated in 
FIGS. 1 and 2. Likewise, the container 30 can be con 
structed from the ?lms discussed above with respect to 
the previous embodiment of the container 10. 

Similar to the previous embodiment of the container, 
the web of ?lm is folded along an edge 38 and sealed on 
sides 32 and 34 and a top edge 36. However, in contrast 
to the previous embodiment illustrated in FIGS. 1 and 
2, the side edges 32 and 34 do not extend for a length of 
the container 30 perpendicularly or normal to the top 
edge 36 of the container 30. Instead, portions of the side 
edges 44 and 46 extend outwardly, and inwardly, from 
remaining sides edges 32 and 34, respectively, and 
therefore, do not extend perpendicularly from the top 
edge 36. 
As illustrated, the side edge 44 extends outwardly 

from remaining portions of the side edge 32 at an angle 
8 that is greater than 0“. Preferably, the angle 8 is 
greater than 0° . but less than 90° . The side edge por 
tion 44 de?nes, with portions of the container 30, an at 
least partially extending ?ll segment 48. As discussed in 
more detail hereinafter, the ?ll segment 48 is utilized to 
?ll the container with cell culture media and designed 
to be severed from the container 30 after the ?lling 
process. To this end, a ?ll port 49 is secured to the 
container 30 at a location in juxtaposition to the side 
edge portion 44 of the container 30. 
As previously stated, a second side 34 of the con 

tainer 30 includes a portion 46 that also does not extend 
along the container 30 perpendicularly to the top edge 
36. In this regard, side edge portion 46 extends inwardly 
from the remaining side edge portions 34 at an angle ti). 
Angle d) is greater than 0° but less than 90°. 

Referring to FIG. 4, the container 30, after it has been 
?lled through the ?ll port 49, is illustrated. As illus 
trated, the container 30 has been sealed along a perime 
ter 53 segregating the ?ll segment 48 from remaining 
portions of the container, and the ?ll segment has been 
severed from the container 30. In an embodiment, the 
?ll segment 48 is severed from the container 30 by 
means that severs the ?ll segment while sealing the 
container. As illustrated, once so severed, the container 
30 includes a side edge portion 44a that now extends 
from the remaining side portions 32 inwardly at an 
angle CL that is greater than 0° but less than 90°. The 
container 30 illustrated in FIG. 4 has been ?lled and 
accordingly now is in a condition where it can be ac 
cessed by the user through access ports 54 and 56 of the 
?tment 42. 

Referring now to FIG. 5, a schematic illustrating a 
method of ?lling the container 30 of FIG. 3 is illus 
trated. As illustrated, in step 50, the container 30 is ?lled 
through a ?ll port 49 by a nozzle 55 of an aseptic ?ll 
machine 57. In step 5b, the ?ll port 49 is then sealed by 
sonic welding or some other means. In step 5c, the 
container 30 is sealed along a perimeter of the ?ll seg 
ment 48 by thermal sealing means. After the container 
30 is so sealed, the ?ll segment 48 is then cut by adie or 
some other means. It should be noted, however, that 
means for contemporaneously sealing and severing the 
?ll segment 48 can be utilized. 5d illustrates the ?lled 
container 30 that can now be accessed when desired. 

It should be understood that various changes and 
modi?cations to the presently preferred embodiments 
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described herein will be apparent to those skilled in the 
art. Such changes and modi?cations can be made with~= 
out departing from the spirit and scope of the present 
invention and without diminishing its attendant advan 
tages. It is therefore intended that such changes and 
modi?cations be covered by the appended claims. 
We claim: 
1. A cell culture media container comprising: 
a body constructed from ?exible ?lm that comprises 

an inner layer constructed from a polyethylene 
material, a core layer constructed from a barrier 
material, and an outer layer constructed from a 
material chosen from the group consisting of poly 
ethylene and polyester-based material, the body 
de?ning a containment area for containing the cell 
culture media and including a front face and a back 
face, the front and back face being sealed to each 
other along at least three sides thereof; and 

a ?ll port for receiving a nozzle means that ?lls the 
containment area with cell culture media, the port 
being sealed to a face of the body and being so 
constructed and arranged that it extends from the 
face normal thereto. 

2. The cell culture media container of claim 1 
wherein the ?lm is a high barrier, optically clear, radia— 
tion sterilizable ?lm. 

3. The cell culture media container of claim 2 
wherein the ?lm is a laminate. 

4. The cell culture media container of claim 1 
wherein the ?ll port is constructed from a material that 
can be sonically welded. , 

5. The cell culture media container of claim 1 
wherein the ?exible ?lm is constructed, at least in part, 
from a polyole?n. 

6. The cell culture media container of claim 1 
wherein the port is constructed from a moldable poly 
ethylene. 

7. A cell culture media container comprising: 
a body, constructed from a web of ?lm folded onto 

itself and sealed on at least three sides to de?ne a 
containment area to be ?lled with a cell culture 
media, the web of ?lm comprising an inner layer 
constructed from a polyethylene material, a core 
layer constructed from a barrier layer, and an outer 
layer constructed from a material chosen from the 
group consisting of polyethylene and polyester 

_ based material, the body including, prior to being 
?lled with the cell culture media, two faces that lie 
in substantially parallel planes; and 

at least one port providing means for ?lling the con 
tainment area with cell culture media, the port 
being secured to a face of the body and extending 
outwardly therefrom normal to at least one plane 
de?ned by the faces of the body. 

8. The cell culture media container of claim 7 
wherein the ?tment is constructed from a high density 
polyethylene. 

9. The cell culture media container of claim 7 
wherein the ?tment is secured to the face ofthe body by 
having portions thereof being received within a hole 
punched in the web of ?lm, and portions thereof extend 
ing outwardly from the hole. 

10. The cell culture media container of claim 7 
wherein the body includes at least one chevron seal for 
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sealing a portion of the ?rst face to a portion of the 
second face. 

11. The cell culture media container of claim 7 
wherein the barrier layer is constructed from a material 
chosen from the group consisting of polyvinylidene 
chloride and ethyl-vinyl alcohol. 

12. The cell culture media container of claim 7 
wherein the ?lm includes an outer layer constructed 
from 5%, by weight, ethyl-vinyl acetate and 95%, by 
weight, polyethylene, a core layer constructed from 
ethyl-vinyl alcohol, and an inner layer constructed from 
polyethylene. 

13. The cell culture media container of claim 12 
wherein the ?lm is a laminate and the layers are secured 
together by a polyester adhesive. 

14. The cell culture media container of claim 7 in 
cluding a second access port for accessing the contents 
of the containment area. 

15. A container for housing product, the container 
constructed from a web of ?exible ?lm and comprising: 

a top edge, a bottom edge, and side edges, each of the 
side edges having a greater length than a length of 
either of the top edge or bottom edge and the side 
edges including portions thereof that do not extend 
perpendicular to the top edge, one portion of one 
of the side edges extending outwardly from a re 
maining portion of the edge at an angle 0 that is 
greater than 0°, the container including a ?ll port. 

16. The container of claim 15 wherein the portion of 
the side edge that extends outwardly de?nes, with por 
tions of the body, a ?ll segment of the container, the ?ll 
port being secured to the ?ll segment of the container. 

17. The container of claim 16 including an access port 
secured to the container at a location other than the ?ll 
amount of the container. 

18. The container of claim 15 wherein one portion of 
one of the side edges extends inwardly from remaining 
portions of the side edge at an angle <1) that is greater 
than 0° and less than 90°. 

19. A method for storing a ?uid in a ?exible container 
comprising the steps of: 

at least partially ?lling a ?exible container con 
structed from a web of ?lm with a ?uid, by feeding 
?uid into the container through a ?ll port in the 
container; 

sealing a portion of the ?exible container to de?ne 
two sealed portions, one of the portions including 
the ?ll port; and 

severing the sealed portion of the container having 
the fill port from remaining portions of the con 
tainer. 

20. The method of claim 19 including the step of 
sealing the ?ll port before sealing the portion of the 
container. 

21. The product of the process of claim 20. 
22. The method of claim 19 including the step of 

contemporaneously sealing and severing a portion of 
the bag. 

23. The product of the process of claim 19. 
24. A container for housing product made in accor 

dance with the method of claim 19, the container con 
structed from a web of ?exible ?lm and further includ 
ing a top-edge, a bottom edge, side edges, and a ?ll port. 


